Abstract
Introduction
Innovation has been a fashionable term for some years up to now. A considerable number of people have proposed innovation as the magical recipe for all, or almost all, of today's problems in companies. In fact it is normal to find in media specialized in Economy or Business statements that link the survival of organizations to the way in which they empower, manage and exploit innovation.
In this context, we can define innovation as a presentation of the novelty (an idea, procedure, device, invention or process) or improvement of something that exists and adds value, and is useful for organizations. In order to improve organizational or group performance, innovation begins with generating ideas and finishes with implementing and using them (Marin-Garcia, Aragonés Beltran, & Melón, 2014; Marin-Garcia, Perez-Peñalver, & Watts, 2013; Perello-Marin, Marin-Garcia, & MarcosCuevas, 2013; Ramirez Bayarri, Marin-Garcia, & Atares-Huerta, 2016 ).
Innovation may not be the main priority for many companies given the type of product or service offered, or due to the internal or external setting they move in. For other companies, however, which base their strategy on developing new products, services or markets, or on creating or exploiting technological advances, innovation-related performance indicators (kpis) are the most important issue of their balanced scorecards. In volatile, complex and ambiguous settings with uncertainty, it is hard to believe that an organization can survive without innovation, hence innovation is included as a priority in its agenda. Today's reality is that attracting and retaining innovative talents form an urgent issue for Human Resources managers in many organizations (Juárez Tarrega, 2011; Juárez Tarrega, Marin-Garcia, & Santandreu-Mascarell, in review) . In particular, they consider that helping set up this transformation toward an organizational Innovation Culture is a need. In fact, we can find considerable bibliography on what innovation in organizations consists in and how it is measured.
Unfortunately, although innovation is carried out by people, it is not easy to find models that allow us to analyze the behavior of our collaborators who help build an innovation culture in companies.
In this article we offer a literature review and propose an innovation competence model of the people who work or will work in organizations in the near future.
Method
Our aim is to verify if a consensus about the innovation competence model has been reached and, if not, to propose a more complete and integrative model. For this reason we undertook a literature review of innovation competence models and of the surveys used to measure them. We worked with three data sets provided by three teams of three researchers who worked on three different bases independently:
• Search 1. Web of Science, Scopus and EBSCO. Search strategy: TITLE: innovation and (skill or competenc*); published between 2000 and 2013 in social science journals. From the 295 resulting articles, 71 were manually filtered, which evaluated innovation competence in people. Of these 71, 14 presented innovation models in the main article or in annexes, or offered the possibility of obtaining them by contacting the authors of these articles.
• Search 2. Web of Science, Scopus and Google Scholar. Strategy: Innovation and Behavior, along with work or Employee. This produced some 1,400 references. After filtering them manually, we retrieved the 200 valid ones, of which 12 were selected and were suitable to help identify models.
• Search 3. IEEE Xplore, Web of Science, and Scopus. Strategy: (competenc*) and (innovat* or leadership or creativity) and (software or "software industry" or "software development") in the title, abstract/summary, key words and full text of articles, conference speeches, books and book chapters in English. From 2000 to 2015. Findings: 754 references. After manually filtering, 18 articles were selected whose title and abstract were suitable to identify models.
After summarizing and integrating the information of 44 papers collected from the reviews, we discussed the available material in different group dynamics: four of the authors met with three Human Resources managers and one person in charge of innovation who works for two multinationals located in Valencia (Spain). The proposal prepared by this group was worked and re-elaborated on a 2 day workshop with a new work group made up of nine researchers coming from other European universities and 17 managers from nine European innovative medium-and large-sized companies.
Results
In the literature that we reviewed, we found 12 innovation models: INCODE Watts, Garcia-Carbonell, & Andreu Andrés, 2013) ; i-skills (http://www.i-skills.eu/); (Kleysen & Street) ; (Scott & Bruce) ; (Waychal, Mohanty, & Verma, 2011) ; (Kirton, 1976) ; (Berdrow & Evers) ; (Cerinsek & Dolinsek) ; GISAT 2.0 (Conference Board of Canada, 2013 Luke, 2013) ; The innovation Potential Indicator (Burch, Pavelis, & Port, 2008; Patterson, 1999) ; (De Jong & Den Hartog, 2010) ; (Spiegelaere & Gyes, 2012) .
All of these models (Annex 1) present a different degree of specified development and validation. Some are simple proposals that were put forward during conferences, whereas others form part of long-term financed projects. Some present innovation as a one-dimensional construct, whereas others divide it into several factors. Some models do not specify the dimensions in which innovation competence is divided. Generally speaking, none of these models is linked to any publication in scientific journals in which a rigorous complete and replicated validation process with independent samples and research groups has been communicated. No detailed analysis of the dimensionality of multi-item based models has been published (Marin-Garcia, Ramirez Bayarri, & Andreu Andrés, 2015).
After analyzing the innovation competence models found in the literature, we created a new model that complements and extends the existing ones (Figure 1 ), which includes the information available in published models, and defines competence innovation as: Ability to create, introduce, adapt and/or apply beneficial novelty at any organizational level (Kleysen & Street; Marin-Garcia, Ramirez Bayarri, & Andreu Andrés, 2015; Ramirez Bayarri et al., 2016; Scott & Bruce; West & Farr) . Innovation is the introduction of a novelty (an idea, a method, a device, an invention, a process) or the improvement of something that already exists that must be useful to people or organizations as added value to meet their needs. As a competence, innovation can be considered a cluster of separate or even overlapping competences, capacities and skills which can be regarded jointly as innovation competence . In seeking improved performance for the organization or group, innovation starts with the proposal and generation of new ideas and finishes with the use of the outcomes (Goffin & Mitchell, 2010 Such competence can be considered a group of capacities, skills or behaviors that overlap to a certain extent. The FINCODA innovation competence model comprises three dimensions, creativity, critical thinking and a cluster of capacities, which come under the intrapreneurship label and is composed by initiative, teamwork and networking. The definitions of the elements that make up the model are summarized below:
• Creativity: ability to transcend (think beyond) traditional ideas, rules, patterns or relationships, and to generate or adapt meaningful alternatives, ideas, products, methods or services independently of their possible practicality and future added value
• Critical thinking: ability to analyze and deconstruct issues with a purpose (evaluate advantages and disadvantages, foresee how events will develop, estimate the risks involved)
• Initiative: ability to take decisions or carry out actions to operationalize ideas that foster positive changes, as well as to mobilize and manage creative people and those who have to implement ideas
• Teamwork: ability to work efficiently with others in a group • Networking: ability to involve external/outside stakeholders (outside the work group) These five dimensions can be observed through innovative behavior in the workplace as, for example: thinking differently, finding new ways to implement ideas, evaluating advantages and disadvantages, anticipating how events will take place, estimating the risks of possible alternatives, assuming an acceptable level of risk to support new ideas, convincing others to support an innovative idea, sharing relevant information with suitable stakeholders, coordinating work with others, encouraging positive relations in the team/group, etc.
Our objective in the future is to materialize this model by creating a competence diagnosis tool to help companies identify the most suitable people to be included in the teams that encourage innovation from among their collaborators. The intention here is to provide a tool that offers value in selecting, managing and developing innovator talent in both companies and universities.
Conclusions
This work forms part of the European project FINCODA (http://bit.ly/FINCODA-EUsite01). It includes the development of two questionnaires (a long and a short version) that employ Likert scales (MarinGarcia, Ramirez Bayarri, & Atares-Huerta, 2015) to self-assess the innovation competences of the people who opt to occupy a job post. These people either may have recently graduated, be experienced professionals or stem from a company's internal promotion. The longer version questionnaires should contain 50-60 items at the most to be answered in a maximum time of 20-30 minutes. The shorter version questionnaires should be completed in less than 5 minutes, containing no more than 10-15 items. These figures do not include the questions on adjustment variables. Although it is not the main objective the use of the questionnaires, our proposal may extend the natural context for which they have been devised and might be used with people without university qualifications. The shorter version may also be employed for peer or expert assessment (university teachers, supervisors, management or Human Resources personnel in companies).
Before preparing the questionnaires, it is required a model that provides information about wheter the innovation competence has got one dimension or several, and what the conceptual definition of innovation competence will be and also it will provided us a conceptual definition for each dimensions. This will enable us to make progress in the future in preparing a questionnaires to be used to detect requirements, to determine personalized development actions, and to also assess the results of interventions that may be taken in companies to encourage innovation. These questionnaires could also be used as further information on selection and internal promotion processes. The shorter version is expected to be used for 180-degree assessments or by experts (consultants, university teachers, supervisors, directors or human resources personnel in companies). 
